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Clip or Marker Migration 
5^10 Weeks after 
Stereotactic ll~gauge 
Vacimm-assisted Breast 
Biopsy: Report of Two Cases 1 



Two women, aged 50 and 51 years, 
underwent stereotactic, 11 -gauge 
vacuum-assisted biopsy from the cra- 
nia! approach of small lesions in the 
upper outer quadrant of the right 
breast with removal of lesions that 
were detected with mammography. 
Postbiopsy mammograms showed 
the metai clip or marker at the biopsy 
sites in both patients. Histologic anal- 
ysis of both lesions indicated atypical 
hyperplasia. Mammograms obtained 
prior to surgical excision showed 
caudal z-axis migration of the clip or 
marker to be 6.5 cm at 5 weeks and 
4.5 cm at 10 weeks, respectively. By 
ignoring the clip or marker that had 
migrated to an inaccurate location 
and by using internal and externa! 
breast landmarks to guide presurgi- 
cai excision needle localization, the 
biopsy sites were successfully excised 
in both patients. 

c RSNA, 2003 



Percutaneous stereotactic breast biopsies 
are increasingly being performed with an 
II -gauge vacuum-assisted technique to 
increase histologic accuracy. This results 
in complete removal of many lesions, as 
assessed with mammography, (1-3) but 
does not guarantee complete removal, as 
assessed with histology (1,3). To aid pre- 
surgicai excisional localization of malig- 
nant and high-risk lesions in need of sur- 
gical excision, a clip or marker is placed 
at the biopsy site when the mammo- 

sion may be difficult to find after biopsy. 
The initial placement of the clip or 



marker is usually in close proximity to 
the biopsy cavity but can be in a remote 
location (4-11). Few researchers have eval- 
uated the relative long-term stability of clip 
or marker placement (4,12). Two case re- 
ports describe migration of a clip seen at 
initial mammographic follow-up of be- 
nign lesions 10-12 months after stereo- 
tactic 11-gauge vacuum biopsy (13,14). 

Through January 2003, we have per- 
formed 4,448 stereotactic biopsies at two 
medical institutions with use of a prone 
biopsy table (Mammotest; Fischer Imag- 
ing, Denver, Colo). Biopsies of 3,531 (79%) 
lesions were performed with an 1 1 -gauge 
vacuum-assisted biopsy device (Mamma- 
tome; Ethicon Endo-Surgery, Cincinnati, 
Ohio). After 11-gauge biopsy, a clip or 
marker was placed in 2,065 (58%) of these 
lesions. 

We describe different types of percuta- 
neously placed clips and markers with 
short-term migration noted at the time of 
presurgicai excision needle localization 
for atypical hyperplasia lesions 5-10 weeks 
after stereotactic 1 1 -gauge vacuum-assisted 
biopsy. Because of inaccurate clip or marker 
position and complete removal of the sam- 
pled lesion, as assessed with mammogra- 
phy, other mammographic landmarks 
were used to guide presurgicai needle lo- 
calization. After consultation with our 
Institutional Review Board, neither their 
approval nor informed consent were re- 
quired for this study. 



I Case Report 1 

A 50-year-old premenopausal woman 
was placed in the prone position and un- 
derwent uncomplicated stereotactic bi- 
opsy of a 10 x 12-mm indistinct mass in 
the upper outer quadrant of the scattered 
fibrogianduiar tissue of the right breast. 
Biopsy was perfoimed with a cranial ap- 



proach In t i I 

using an U-gauge vacuum-assisted bi- 
opsy device (Mammotome; Ethicon 
Endo-Surgery). Sixteen samples were 
taken. Since the mass was no longer seen 
with assurance on prone stereotactic im- 
letioo of I iopsy, a metal 
clip (MicroMark; Ethicon Endo-Surgery) 
was placed through the vacuum probe by 
a radiologist {R.J J.) who has performed 
887 clip or marker placements. Postpro- 
cedure! stereotactic images obtained in 
the prone position and craniocaudal and 
lateral mammograms obtained in the up- 
right position both showed the clip to be 
within 5 mm of the center of the biopsy 
site in the upper outer quadrant of the 
right breast and apparently adherent to 
tissue in the 12-o'clock portion of the 
biopsy cavity. Histologic analysis re- 
vealed atypical ductal hyperplasia and 
lobular carcinoma in situ, and surgical 
excision was recommended. 

Five weeks after the vacuum-assisted 
biopsy, mammography was performed in 
the craniocaudal and lateral views prior 
to needle localization and surgical exci- 
sion. The mammogram showed the per- 
cutaneously placed clip was now in the 
lower outer quadrant of the breast. No 
apparent migration was seen on the 
craniocaudal mammogram, but the clip 
had migrated 6.5 cm in the caudal direc- 
tion on the lateral mammogram (Fig 1). 
By using all available externa! and inter- 
nal mammographic landmarks, a localiz- 
ing needle was placed at the prior vac- 
uum site and surgica! excision was 
performed. The clip was left in the breast. 
Histologic analysis of the surgically ex- 
cised specimen revealed extensive in- 
volvement of ductal carcinoma in situ 
that extended to the margins of the ex- 
cised specimen and verified removal of 
the vacuum-assisted biopsy site. When a 
larger lumpectomy-procedure performed 
later also revealed extensive ductal carci- 
noma in situ involving the specimen 
margins, the patient chose to undergo 
bilateral mastectomy. 



§ Case Report 2 

A 51-year-old premenopausal woman 
was placed in the prone position and un- 
derwent uncomplicated stereotactic bi- 
opsy of a 3 x 4-mm cluster of pleomor- 
phic calcifications in the upper outer 
quadrant of the heterogeneously dense 
right breast. Biopsy was performed with a 
iai api i i or idal pro- 
jection by using an 11-gauge vacuum- 
assisted biopsy device (Mammotome; 




Figure 1. Case t. Mammograms of a SO year-old woman who underwent vncuum-.a 
biopsy for a small indistinct mass in the tipper outer quadrant of the right breast th 

I i I j ; ii h noma in situ (a) Initial postprocedure! 

lateral mammogram demonstrates accurate clip placement (arrow). (1>) I're-needle l« 
surgical bsopsv lateral mammogram tain I I lasei i n n n n o S u i ..aul.'dip. 
migration (arrow). 



Ethicon Endo -Surgery). Sixteen samples 
were taken, and removal of the calcifica- 
tions was consumed with a radiograph of 
the specimen. Since the calcifications were 
no longer seen on stereotactic images ob- 
tained in the prone position at the comple- 
tion of biopsy, a marker consisting of seven 
gelatin pledgets, one of which contained a 
metal wire (Gel Mark; SenoRx, Aliso Viejo, 
Calif), was placed through the vacuum 
probe by a radiologist who has performed 
417 clip and marker placements. Postpro- 
cedural stereotactic images obtained in 
the prone position and craniocaudal and 
lateral mammograms obtained in the up- 
right position both showed the metal 
part of the marker at the center of the 
biopsy site, apparently within the biopsy 
cavity. Histologic analysis revealed atyp- 
ical lobular hyperplasia, and surgical ex- 
cision was recommended. 

Mammography was performed in the 
craniocaudal and lateral planes 10 weeks 
after the vacuum-assisted biopsy and 
prior to needle localization and surgical 
excision Van ih> . d cated the 

percutaneously placed marker was now 
in the lower outer quadrant. No apparent 



migration was seen on the craniocaudal 
image, but the marker had migrated 4.5; 
cm in the caudal direction on the lateral: 
image (Fig 2). By using all available ext»| 
nal and internal mammographic land-; 
marks, two localizing needles werc pU«d 
to bracket the site of prior vacuum-assisted, 
biopsy, and a surgical excision was pet-;: 
formed. The marker was left in the bi 
Histologic analysis of the surge >.! peel- 
men revealed atypical lobular h ;;erpla- 
sia without malignancy and verified thai;; 
the vacuum-assisted biopsy site had beesf 
removed. Mammographic foil 1 > ■ \, »B 
recommended. 



I Discussion 

Accuracy of needle-localized siirgiwii 
breast I sy is depei i 
sitioning of the localizing ne ... ^ 
lesion site (15). if the mammograph. 

uum <■• 'c ) 

of a clip or nra: k> n ih ' a -arc wit' ; 
facilitate accurate placement c e "■ 
izing needle in those lesions t ■ t itou/f 
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Figure 2. Case 2. Mammograms of a 51 -year-old woman in whom atypical ductal hyperplasia 
was diaanosed with vacuum-ass.sC coi h > (a) Initial postprocedure lateral mammogram 
demonstrates accurate mini.*, placement ( mow! (b) Ten weeks after core biopsy, pre-surgical 
biopsy lateral mammogram demonstrates 4.5-cm cauda! marker migration (arrow). 



surgical excision. In addition, accurate 
clip or marker placement focuses atten- 
tion at mammography follow-up on the 
biopsy sites of benign lesions that do not 
require surgical excision. 

Both the MicroMark clip and the Gel 
Mark marker are deployed at the percu- 
taneous biopsy she aftei extraction of tis- 
sue and before release of compression. 
Both the clip and the metal portion of 
the marker measure about 2 mm in diam- 
eter and are made of stainless stee! that 
should be visible on mammograms for 
the life of She patient. The seven gelatin 
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ig probe follows vacuum suction, which 
ears tissue fragments and blood from 
3th the biopsy probe and the biopsy 
ivity, and probe withdrawal of 5 mm. 
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Accuracy of initial clip placement after 
11 -gauge vacuum-assisted biopsy has 
been studied with stereotactic-guided bi- 
opsy (4-8) and US-guided biopsy (9). 
While the clip is usually in close proxim- 
ity to the biopsy site, it sometimes can be 
in a remote location several centimeters 
away. Stereotactic images obtained im- 
mediately after clip placement with the 
breast still in compression are used to 
verify clip deployment (4-7) and to com- 
pare the z-axis position of the clip with 
the lesion (5,6). The difference in z-axis 
position of the lesion and the clip may 
cause underestimation of the inaccuracy 
of clip position that will be appreciated 
once compression is released because of 
the "accordion effect" (4,5,7,8). It is sug- 
gested that when the breast is released 
from compression, the clip can move 
away from the biopsy site. Movement 
usually occurs along the axis of needle 
insertion (z axis) and can be either to- 
ward or away from the skin entry site 
(5,65. 

Accuracy of initial placement of the 
metal portion of the marker after 11- 
gauge vacuum-assisted biopsy has been 
studied (10,11). initial placement was 



said to be more accurate with the marker 
(10,11) than with the clip (4,10). Good, 
relatively long-term stability was re- 
ported with both the clip (4) and the 
marker (12) in a limited number of pa- 
tients. 

To our knowledge, there are only two 
other case reports of migration of a clip, 
and both were noted at mammographic 
follow-up of benign lesions 10-12 
months after stereotactic 11-gauge vacu- 
um-assisted biopsy (13,14). We are un- 
aware of any reports of migration of a 
marker. 

In our two patients, clip or marker mi- 
gration was apparent at the time of pre- 
needle localization and surgical excision 
of atypical hyperplasia lesions 5-10 
weeks after stereotactic 11-gauge vacu- 
um-assisted biopsy. We generally advise 
surgical excision of both atypical ductal 
hyperplasia lesions (16) and atypical lob- 
ular hyperplasia lesions (17,18) that were 
diagnosed with percutaneous biopsy. We 
used a clip in one patient and a marker in 
the other. 

If a malignant or high-risk lesion in 
need of surgical excision has been diag- 
nosed at percutaneous biopsy, we focus 
surgical excision on the percutaneous bi- 
opsy site. If the clip or marker is in close 
proximity to the biopsy cavity, it can 
guide pre-surgical excision localization 
and will be removed from the specimen. 
If the clip or marker is in a remote posi- 
tion, however, as was the case in our two 
patients, we focus pre-surgical excision 
localization on the percutaneous biopsy 
site rather than on the clip or marker. 

We obtain orthogonal mammograms 
in the upright position immediately prior 
to needle localization if placement of the 
clip or marker is known to be inaccurate, 
if mammograms obtained in the upright 
position immediately after the vacuum- 
assisted biopsy are not available, or, oc- 
casionally, to look for any residual mam- 
mographic evidence of the lesion that 
was sampled. 

There are several factors to be consid- 
ered in the course of needle localization 
when clip or marker position is inaccu- 
rate. If there is any residual part of the 
sampled lesion that is mammographi- 
cally evident, we use the residual lesion 
to guide localization. Barring that, we 
perform needle localization by using all 
available mammographic landmarks, in- 
cluding the nipple, skin, calcifications, 
masses, vessels, and pattern of fatty and 
fibroglandular tissue (19). We have found 
that air in the breast after a percutaneous 
biopsy is often remote from the biopsy 
site, even on images obtained immedi- 
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ately after biopsy, and is not a reliable 
landmark for identification of the biopsy- 
site. Whatever course is taken must resuit 
in accurate needle position and eventual 
surgical removal of the vacuum-assisted 
biopsy site. The fact that the percutane- 
ous biopsy cavities were histologically 
found in our two surgically excised spec- 
imens suggests our localizations and sub- 
sequent surgical excisions were accurate. 
The histologic findings at surgery were 
compared with the findings at the percu- 
taneous biopsy site and support that sup- 
position. 

In conclusion, if there is clip or marker 
migration and no residual mammo- 
graphic lesion, we compare orthogonal 
mammograms obtained in the upright 
position before vacuum-assisted biopsy 
and after needle localization to ensure 
accuracy in the guidance of surgical exci- 
sion. We try to identify the percutaneous 
biopsy site in the excised specimen and 
to correlate histologic findings in the sur- 
gical specimen with those at percutane- 
ous biopsy to determine if the correct 
tissue was removed at surgery. 



assisted btoosy. i U . Vm. 206.7! 1- 
715. 

jackman Rj, Marzoni FA, Noweis KW. Per- 
cutaneous removal of benign mammo- 
graphic it ion; i i 
mated large-core and directional vacuum- 



assisted stereotactic biopsv techniques 


opsv (OVAB) 


AJR Ansj Roentgenol 1998; !7i:M25 


2SU > !:459. 


1330. 




3. Liberman !,. Kaplan JB, Morris FA, Abram - 




son Al x excise 


follow-up of 


or to sample the mami i . in! t i 


j-ledget/metali 


vim is the goal of stereotactic i ! yaicee 


stri. Radioing 


vacuum-assisted breast biops'. ? AfR Am i 


Li. Iturnside F.S," 


Roentgenol 2002; 179:679-683. ' 


Movement of 


4. Buibank F, Forcier N. Tissue marking clip 


after completk 


for -.(ei eol sy: init 


i s ' term stabiiitv, 




uid u i j si ^ ! if >r wire i - 


14. bhiinuiis i !•. i 


Ization. Radiology 1997; 205:407-4 IS. 




5. Iibermi s . > outs , A 


;;i'';^/ : ;yc rep 


Abramson AF. Thornton CM, Rosen 1'!'. 




Clip placement after stereotactic vacuum- 


!5. Jackman RJ. M 


assisted im-as; bk.nsv. Radiology 1997; 




205:417-422. 




6. Reynolds HE. Marker dip placemen! foi- 


16. jackman Hi, »i 



Millman 
ER. Higj 



lpP l):6 



it using the t! gauge ultra- 
hand-held maminolome 
. AJR Am J Roentgenol 2002: 



i'arket'Sti, Kaske id. Geihartcr IE, Deem;; 
MA, Chavez jL. Placement accuracy and 
ultrasonographic visualization of a new 

t i n t s I t eta \ 

str). Radiology 2001; 221(P):431. 
F.sserman ia', Costa D, Kusnick CA, t ow- 
ers K. Placement of a new nitrasound (US) 
visible breast biopsy marker in US-guided 
11 gauge directional vacuum assisted lo- 



calization on the basis of mat 
landmarks and feasibility * 
tecimique — initial cxperieno 
2t;nt;: 2 ! 4:S8'i ■ a9U. 



544 • Radiology • November 2003 Birdwetl and JaiWf 



